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(54) LINEAR MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a linear motor which is 
improved in motor efficiency and the manufacturing method which is 
simplified. 

SOLUTION: A linear motor is constituted of prism-like inner yoke 1 
and outer yoke 3 formed by laminating rectangular thin plates 2 
having high magnetic permeability upon another, coils 12 wound 
around the central ones of three magnetic poles, so as to 
alternately form different magnetic poles in the axial direction 5 of 
the outer yoke 3, yoke blocks 10 respectively constituted by facing 
the surfaces of the outer yoke 3 having the magnetic poles to the 
inner yoke 1 through prescribed spaces, a plate-like base which 
holds the set of yoke blocks 10 in a facing state, and a mobile 
section which holds a pair of plate-like permanent magnets 1 4 and 
1 5 in the spaces between the inner yoke 1 and outer yoke 3 at 
prescribed intervals in the axial direction, so that the directions of 
the magnetization of the magnets 1 4 and 1 5 are opposite to each 
other. Therefore, the core loss of the linear motor is reduced, and 
the motor efficiency of the motor is improved. In addition, the 
manufacture of the motor is simplified, and the manufacturing cost 
of the motor can be also reduced. 
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r 7^ 3—^ 3 £#*^<— ^ i i idia^Lr, ^ 

-t-3-^ 1 TkU-7t>9 3—9 3£rfiigf5 3 Ol^Jf LStt 

[0 0 8 5] y =r^e- ^liiHS^^-m, >fyt 

3-^ l&t/T^s-^ 3Srfig(5 3 Ofcjf LSTTf 
J*»#3 0, 3 1 -CsKyU h 1 

Kcia^-rSo 1 8 £r<— ^BlOtt 

It, WftSBl 3 t-f*ftLfc->-v7 h 1 7 ->t7F 

1 7 Sr<ttS»t 1 8 CflAtS t PIBfrK: «T»)S 13^X 

[0 0 8 6] ^(DXjlZffif&ZtlfcV ~7*—?\Z& 

i^t, -r yfa-^ i tr 3-^ 3 EBo^isit 9 rogg 

iris^r, -f >-i-3— ? 1 &i*t 9* a — ? 3 i4&*^< 
1 1 (^^^a^L-c^scot?, *^^ri 4, 15 

(nmt) \z X <9 . -Y vt" 3 — ^ 1 St/T ? 3 - 9 3 

£f4#< , y^T^-^coKigasfffi^Kfc 

5o 

[ 0 0 8 7] eLL<o«fc 5(C^JSg^|(Dy 
JytB — s? 1M7^3-^ 3WjoS^(^(^-fS 

3 2t-fyf3-^ lSt/7^3-^ 3 
1 1 KBfcLTfl&SL-C^S. 

[0 0 8 8 1 «EoT, ^>ta-Mi7W3-^3 
fflro3gG8!gfflt«:ffiS&< y = 7^- 

[ 0 0 8 9] mm 8 ) W (O^ 8 3Hi£f?'J V = T 
-=e-^<DP5£(4, Mi£«ISl, HI 2 t^t-*>?> 0 
[0090] Hi, I2i;fci't, -*imui 314, > 

-t-3-^ i tTirfa-f 3<ottm-rz>xtfiuzmikLti 
-*t<D¥mvt*.iKmx 14, isi, *^flfc&£#* i 

6, ->t7 h 1 7^<b«^L-rv^ 0 -t LT, UJ®j§|51 
3 0>*^«ra3t!*fr 1 6«:#««fe#-C«lfiKL-Ct^*. & 



(7) *!fP^¥ 1 1 -3 1 3 4 7 6 

12 

[0 0 9 1 ] tA±CO«t5{C«fig$nfcy-T^— 
HT. fctKMGl 5 Lfcfflttl 914, 

^yfa-^l, »9« 4, 7V9B-? 

3, fflBR9fcaor*^B^l 5{cM5t*{c^9l^ 
i§HK#«r«&-f-3. >f^t3-^l, 77?3-^3t 

[0 0 9 2] M19 11— a^r»l»^«rtt: 1 6 & ffli§ 

t^5»f, BSCl 9 (4 pT»lS5$«r* 1 6£%i:*iii!f 

[0 0 9 3] jy,Ji(D4 5 t£**i60i]<D y ^t^e— *i4, 

|0 0 9 4]iot, ^»tt<&ft»Srffi*LT*-*8!i 

(4, suificoHl, !2iPliffc5 0 
20 [00 9 5] 11, 12 Kfcl^T, -BIS)^ 1 3 (4, -f > 

i-3-f i i7^3-^ 3©»fiif 5*iR»w«fl:L-yt 

-tt<a¥mftft.!\mG 14, 15t. ^^a^SSft: 1 

3 (D^m^mw i e sr*«itfr-ejLoH*«0tro» 

< ;©10 ffiFJSULM:*:* t »*«-i«a* L 

5„ 

30 [0 0 9 6] g±Oj;9l;i)?l(Jtlfcy=7*-^l;iB 
t^T. *^B£S1 S^b^l^tzmi^l 9(4, ^1^9, 
^V-7-3 — ^ 1, £$C9, ^^1 4, 7^3-^ 
3, ^'M^XtK^IS l 5\z.mz>bMz.-gm9\z 

Hmn&^i-Z, -fyta-H, T-7^3-^3^ 
-C145S«2, 4 w¥15l^^#Jli--£)„ 
[0 0 9 7 ] SS^ 1 9 (4-gf5'5I»a5:m* 164 tiSii 

40 ±5>«»S:3g4-t-5r.t*s*V\ 

[0 0 9 8 1 1 6 <7>@#gStfl*J5l^ 

OT*, B«l 9 *«-SBpr»SU^* 1 6£ii® Lfci b 

[0 0 9 9] W±C04 0 IC^mmWJ ~T*:-?IZ, 

[0 10 0] tiEoT, RribSBroftaSrMlciSaL-C^E— 

(HMSM 10)17 I4*|g0jw^ l 0 ^JSCTlc ±5511 
50 «B5»#Wlia-Cffc5. y-T-e-^t LTW^{«?l/7)t(4, 
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tm<nm\, 12 tmmvhz. 

[0101] H7fr*J(/>T, ■eittSCl 3ltnm<n-tt(D 
-Simn^-* 3 3, 3 4 t, Hul2pIli)^-<-^ 33, 3 

4 SrXtTR4*«:Dit«fiEt5l!»ffl3tft3 5 t, B& 
SC*#^^«**4xfc*i*tIfi|f 52S3 6, 3 7!'^D^^ 
T, ->fj-W«rtb^-<-X3 3, 3 4lC&-£tLZ>tmzffi 
j£lffl»*RttTElirSfc»fc*'<--* 3 8 SrPJJfcSW 
fc— *t(0^1S514, 1 5 t, jS{-< a — ^ 1 fSjOT 
SBR-C^nttttl 3i J /t7H 7SraBKi-5XI«»3 9 

[0102] El±<DJ:5^«**ttfcHrKi»f4«Jttt>S: 

1 ,t77^3-^ 3F^i9rtl; 1 -*i-co^S^: 

5 fcavefcS. sri«il3ti't7l« 

1 7*SB«!-*-«3E«f»3 9«rW-f v^3 — ^ llBro^BIl 

[0103] «±<oj: 5t*aat«©y=r*-^t4. 

bISjSBI 3 £nl!<Z>— ttro^ifra^— *3 3, 3 4 t, 
ffJie^JUj^-* 3 3, 3 4 £XxTP&3£7J<W*cti«l;& 
-T5»cw£ft3 5 i, »St^r«nRJc*rtSnfc*i*flRl 
t52S3 6, 3 7[C*5l"-r, — ^tCDBlSdSP^— ^ 3 

3, 3 4«cj**nsi*KiBfsnn]»s:»ifcE«r*fc 

fcjc*^— f" 3 8 SrlS3tcSttfc— ttOT^S^S 14, 1 

5 i , sfris-r >-t3—? i fffl»SBe-e-5i»^ ntvt 
[o i o 4 1 $tot, ?ribtt<z>tt£tfifcft&4x, y=r 

[0105] (^JfefiflJ 1 1 ) #$6Wtf>£ 1 1 3ISS0iJ(7)l5J 

i*aco«/5Sc«, mse»h 7 t mmx&> <o , y^r^e-* 
tuo4*iiit, fw^com 1 , 12 kmmr*ibz> a 

[0 10 6] m7l,C£>\,^X, ^IWjUI 3l-£nW.C0~tt<D 
«-<-?3 3, 3 4 t, mie°T»gR-<-^ 3 3, 3 
4 Srix-TBSSc^^tt^W^i-SSScco^tta 5 t , B§ 
5i*fW-f;ffi/55c$nfcta^|S]-rs 2E3 6, 3 7(C*31> 
t, -Mm^Illli^-^3 3, 3 4(c^*n^i:*(ipJT 
femm *Wt (t X ISMf - Z> fz & x s<— f" 3 8 £r fflizm I -t 
fc— *f CO*^K^ 14, 15t, fi-fyt3-?ira© 
£BK-t?BT»ffi 13t^7H7 3 9 

[0107] 14, 15 icgE-T 5 *!®h 

SS^— *3 3, 3 4 i^-t3 8iS;»tt($;Tlo@ 

[0 1 0 8] ifc. jk^Bfcei 4, 15fc«L*^3tJ* 
g|3 3 9{Co^r(4, JtSI$!55 1 ti£t^TyU5^«03!S*f 

7)SgI* Ll\, 



(8) ftfflW- 1 1 -3 1 3 4 7 6 

14 

[0 10 9] U-tVXo^ffit&ZtltzV =-7*-?\Zt5 
V>T, MUSI 5*»b**bfcaail 9ii> 
-T^^-3 — £BfC9, 7MK14, 7<??3—f 

3, SRft9SriioT*^JK«l 5l:15t#CM9l: 
IMMHS:«*i-S, -fv+a-^l, Ti7*3-i73f 

[01 10] SSjfc 1 9 (i— SBWlbgp-^— * 3 3, 3 4, 

W^3 3, 3 4, X^-f3 8, »SH3 9^ 

io Ii*f«^utt'5ro-e, ISi 9ii*T»g|5-<-* 3 

3, 3 4, x^-iT-3 8, 3cf$gB3 9§r%ifjiigi-?> ~ 

, pISiSP^-^ 3 3 , 3 4, ^-t3 8, 
353 9»^lr^-C^B*»««^J:5*««r**i-5ri: 

loin] 1 5 ^m-r^m^ 

^33, 3 4, - y-3 8<n>mmim.ftM\<^<n 

X\ SBjfcl 9 **-»Bj»flJ3£l*# 1 6£ffii!L/ciLT 

[0 1 12] &>±<D£.jic&$m&\<o))~T ; e — ?i-i x 
20 3 3 4 ^^^— 9-3 8«r*Bttt*-ei. 

10113] tsor, wn«B«7ttft^ni«$n. y=r 

[0114] (^tW 1 2 ) *mW<vm 1 23iffi^Jc75-57 
»j$l!co«/iScii, Sui?J!tol2l7 i!sl«T'fo9, y^r-e-^ 

[0 1 15] m7iZtS\^X, ^1K)&|5 1 3liPl©- *fCD 
JO «TiMS'<— * 3 3, 3 4 £, miEnribSB^-^ 3 3, 3 
4 «T*jfC*Stfr*»cK*=«riE-r5**ro*tt3 5 £ , Bg- 
fiC*fr«fr«^§ixfcti*fr6]-rS2B3 6, 3 7(ifc^ 
X, -Mffl^W)^-* 3 3, 3 4(^*H5t*tR)T 

fc— ftofc^m^ 14, 1 5 i , m4 >-t 3 - ? i Psiw 
^ptx-oiiftsii i3t-yt7H7 *SM«-r sstttas 3 9 

[0116] -sifiija^-^ 33, 34, Jtt3 

[0 117] y.±W<t p(ct»)*^ti-/c"srt))SiSXii, ssa 

(±, WB^-^3 3, 3 4, Stt35, ^-i-i;- 3 
8, S^3 9^«ttf$:T-ao|1^16tn;(Di*v>SUS 

[0 1 18] fiEoT, ^Ittlg|5rogfetS^3E(C{a«LT^~ 

[0 119] 

50 [!S^<7>^*] KilftW L/c «t 5 t^W*Jg 1 (cfE«WH 
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hSr^^ftT^ 3-^t, jWfET?* 3 — J? 
+*©»*H#*Wltfc3-f/l'fc, ffifET 3 — p (D 

mmzft-tzmzj >-f-3-?izmfa Lxmfegmzm 

£^ a - * (WSrBritlSJIH T*tf6] S -grTftfH- 

*^arB*r*<fc«>l6l# # igfcl # fcfc -5 <£ ? f^Wd? ft 

icMEMS it A L ft. v + 7 h frbmiSL Lft r fc K <fc 
D. 4v*-a-*, T**3-?©tt««M£«L-C*- 

10 12 0] £fc, S»*3S2^iattK>«^f4, lt*JSl 

-f ^£#A Lfc*3^B 9 ^tr**L Tfil/5£ L ft r 

[0 12 1] £ft, »*Jl3^fE*»3SMl4, »*Sl 

f^mtmmm^i-. mm&i&MLx^—fmmt: 

[0 12 2] ifc, !S*iI4(CfE«co|S?f!{d; < l 

[0 12 3] ±fc, »*«5lcE«(0«Wli. »*JI1 
x 4#H4*fIo@tStt(»i« l 'iff t-M Lft 

[oi2 4] 4ft, ts*Ji6^ia«co5SWii, SMfSi 

fc 7 ? * 3 m^lftHKV LV ^tgOiaaJlrKlt . -i 
>i- 3 - * » XS-T fj V 3 - * SrfiSni^Jf U S T T BJe L 

rfd^Lftr tti u, ^yfa-^ir^^g-^f^ 

[0 1 2 5] *ft, fS*JS7(cf£gcC0|§Wii. »*JS6 

e> * 5 T-f ^ 3 - * st/7 •> 9 3 - * 



(9) #WJ*P 1 1 - 3 1 3 4 7 6 

/6 

^-^^LT^IfiScLftriicJ;^ a — * 

t r £ 9 B-fm<DmmMmzmm& < at* 

[0 12 6] *fc, !»*ri8iiiEttco^P^{±, W*ril 

t^itio, *jmm<»mm&fcMLx*-?®m$:fa 

[0 12 7] *fc, f*#*9K1E*0>$8Wf±. 1**^1 
mmV=-T*-?iz&^X, W»ffiSr#«tt«£-CJ.oH 
/o Wjgfetcoi^v>^WT-«fi)cLftr tti!), ^SdSnw^tS 

[0128] sjt, »*« i o icmmoftwi*. m&m 
ifB*y=r*-^jc*5^T, i5j«igi5&pM©iffl»Bi 

20 [0 12 9] 4fc, 1 1 H|Ett<7)5gWtt. f»*Il 

i oiE^y -r^~^(c*5i>T, ^n^— xt*.^— 

■!>-*H5Bttt*t?l.oH*»tt:«ilSV^*tt-e«*L, 

^*^Ktt^r-f«^ l ft c i ^ «t "9 . pr»sproai«^«i 

[0 13 0] *ft, 2 (CfSOcCOlgP^li, f»*3S 

SUS«©*i?, *'^ht«@^LttMLfc^i!: 

[E i ] i Uli^Jw y =r roBffsia 

[0 2] 111 A-AK-E11 

[i3i *$kwc)m2-MmmvT'}? 3-? n^tm 
(i4i *5swwff!3*itffiwy=r i e-d'«>««Bi 
lias] *5iwwsp5 6iiJt«fi!«)y=r*-^©wffioa 
[Ei6] *mw<Dm7MMw<r> y =- 7-^-4? wist^h 
[17] *?sw wsg 1 0 mmm(o^mn^mm 

40 [@81 ?J§5fe«ijK>y =T^e— ^rofrBia 

1 ^>"}-3-^ 

2, 4 

3 7-^3-? 

5 M 

9 £P£ 

1 0 J/^ 

12 

14, 15 7 1<ASg^r 
50 17 i/t7 h 
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